Gel'fand, Graev, and Pjateckiï-Sapiro proposed a method to construct the fundamental domain of a discrete group acting on certain metric spaces. A counterexample is given to show that this construction sometimes fails.
Let W be a topological space, and let T be a discrete group of homeomorphisms of W. The group Y is discrete if for every w e W the set of points yw with y e Y has no limit point in the space W. A fundamental domain of the group T in H^ is an open set F<= W such that (1) if yu y2 e T and y,5¿y2, then yyFC\y2F= 0 , and (2) W is the union of the sets y F with y e Y.
Suppose that W is a locally compact metric space, that the metric d on H^has the "convexity" property that for every w0, iv, e W there exists In [1, p. 6] it is claimed that Ä=B and that A is a fundamental domain of r in W. But the following example shows that both these claims are false. (If indeed Ä=B and if also every closed and bounded set in H-'is compact, then the argument in [1] does prove that A is a fundamental domain of Y in W.) Take the plane R2 and define the distance between two points by d((xy,yy), (x2,y2)) = \xy -x2\ + \yx -y2\.
This metric is equivalent to the usual metric on the plane. Let F = {yji|w=0> ±1» ±2, • • •} be the discrete group of translations yn(x,y) = (x+n,y+n).
Then yn(0, 0) = (n, n)^(0, 0) for all njiQ, and A = {(*, y) | |*| + \y\ <\x-n\ + \y-n\ for all n * 0}.
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For n^O, let An = {(x,y)\ \x\ + \y\<\x-n\ + \y-n\}. If «>0, then An= {(x,y)\x<n and y<min(n, n-x)} and A_n = {(x,y)\x> -n and y~> max(-n, -n-x)}. Then AnC\A_n is the open hexagon {(x, y) I -n < x < n and max(-n, -n -x) < y < min(«, « -x)}. Therefore, ^ = Pl"=i (AnC\A_n) is simply the open hexagon A = {(x,y) | -1 < x < 1 and max(-1, -1 -x) < / < min(l, 1 -x)}.
Similarly, B = {(x,y) | |jc| + \y\ £\x-n\ + \y-n\ for all n} is the closed hexagon Ä together with the entire second and fourth quadrants of the plane. Clearly, Ä^B and A is not a fundamental domain of T in R2. Note that the infinite strip F={(x,y)\ -\-x<y<l-x} is a fundamental domain, and that A^F^F^B.
